Treatment of human melanocytes and S91 melanoma cells with the DNA repair enzyme T4 endonuclease V enhances melanogenesis after ultraviolet irradiation.
Tanning is a protective response of ultraviolet (UV)-irradiated skin that decreases damage from subsequent sun exposures by increasing the epidermal content of melanin, a brown-black pigment that absorbs light energy throughout the UV and visible portions of the electromagnetic spectrum. The melanin pigment is made by epidermal melanocytes and transferred to surrounding keratinocytes. The action spectrum, time course, and histologic features of tanning are well studied, but the initiating molecular events are unknown. Previous work has shown that T4 endonuclease V, a prokaryotic DNA repair enzyme that catalyzes the first and rate-limiting step in repair of UV-induced pyrimidine dimers, delivered in carrier liposomes (T4N5), enhances repair of UV-induced DNA damage in cultured human cells and protects against photocarcinogenesis in an animal model. We now report that T4N5 treatment enhances UV-induced melanogenesis, as measured by melanin content, tyrosinase activity, 14C-dopa incorporation, and visual assessment in both S91 murine melanoma cells and human melanocytes. T4N5 treatment also increases cell yields following UV irradiation. These data suggest that tanning can be stimulated through enhanced DNA repair.